Objective-To examine differences in caregiver perceptions of task difficulty, depressive symptoms, and life changes based on caregiver characteristics of gender, race, and type of relationship to the person with stroke.
as a result of providing care. African American spouses were also at risk. Tailoring interventions based on caregivers' characteristics may improve outcomes.
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Stroke; Caregiver; Demographics; Burden; Depressive Symptoms; Life Changes Stroke, a leading cause of serious disability in the United States, affects approximately 795,000 people each year [1] . Currently, 6.8 million American adults are living with the effects of stroke [1] . Although death rates are decreasing, there will be an increased incidence of persons surviving stroke and living with their disabilities over the coming years as the population ages [1] . Among Medicare patients discharged from the hospital after stroke, 45% return directly home, 24% are discharged to inpatient rehabilitation facilities, and 31% are discharged to skilled nursing facilities [2] . For those returning home, the sudden, unexpected nature of stroke coupled with a shorter average length of stay in the hospital for persons with stroke [1] often leaves family caregivers unprepared for providing care [3] . Caregivers are unprepared for the new responsibilities [4] and often experience distress prior to their family member's discharge to home [5] . Furthermore, family caregivers continue to feel the burden of caregiving and have poorer health status months after their family members are discharged home [6] .
In previous studies, caregivers of persons with stroke have reported negative changes in their physical and mental health, quality of life, and finances [3, 7, 8,] , as well as increased burden [9, 10] and depression [11] [12] [13] as a result of taking care of the person with stroke [3, 14, [15] [16] [17] . In Visser-Meily et al.'s [18] study, 80% of the stroke caregivers (n= 211) reported decreased quality of life and 52% reported depressive symptoms one year after their family member's stroke. Caregivers in the Bakas et al. study [19] identified difficult and time-consuming tasks, such as providing emotional support for the person with stroke ; arranging transportation; managing finances, bills, or forms related to the stroke; and carrying out household tasks such as cooking, cleaning, and laundry.
Due to the many role changes and competing demands imposed by caregiving, providing care for a family member with stroke can be very different for male versus female caregivers relative to how they handle the stress of caregiving. Similarly, caregivers' varying cultural backgrounds may affect their caregiver experiences with the person with stroke. King et al. [14] suggested that cultural differences may influence how caregivers cope with the demands of caregiving. For example, African-American caregivers commonly viewed caregiving as 'expected' versus non-African-American caregivers who 'tended to view caregiving as disrupting their lifestyle'. This suggests that researchers need to further investigate cultural differences among caregivers of persons with stroke.
The high incidence of stroke creates a need for a variety of family caregivers, such as spouses, adult children, or others. However, the types of relationships caregivers have with persons with stroke may influence the dynamics of caregiving. For example, the way in which spouses are affected by caregiving may be different from adult child caregivers, who are often struggling with conflicting demands such as work or children. Spouses usually are older and may be dealing with more of their own co-morbidities. Proportions of spouse caregivers to adult child caregivers have been similar across studies. In Mant and colleagues' [20] study, 65% caregivers were reported to be spouses, 24% adult children, and 10.9% other. Morimoto et al.'s [21] stroke caregiver sample consisted of 70% spouses, 21% adult children, and 9% other.
Little research, however, has examined how caregiver characteristics, including gender, race, and relationship to the person with stroke are related to caregiver outcomes. Identifying caregiver characteristics of gender, race, and relationship and their interrelation with perceptions of task difficulty, depressive symptoms, and life changes may yield valuable information in designing interventions tailored to caregiver needs. The purpose of this study is to explore differences in caregiver task difficulty, depressive symptoms, and life changes based on caregiver characteristics of gender, race (non-African American vs. African American), and type of relationship (spouse vs. non-spouse) to the person with stroke.
Methods

Design and Procedures
A descriptive correlational design was used to explore differences in outcomes based on demographic factors using baseline data from an ongoing randomized controlled clinical trial testing the Telephone Assessment and Skill-Building Kit (TASK II) (R01 NR010388) (NCT01275495 ClinicalTrials.gov). A convenience sample of 243 family caregivers of persons with stroke was recruited from eight Midwest hospitals after university IRB approval was obtained. Listed caregivers were mailed the study brochure and informed consent forms and contacted by phone by trained interviewers. Caregivers were asked to participate in the study if they met the following inclusion criteria: a) were the primary caregiver of the person with stroke; b) planned to provide care for one year or longer; c) had access to a telephone; d) were willing to participate in nine calls from a nurse and five data collection interviews; and e) the person with stroke had been discharged home no more than eight weeks before baseline data collection. Participants were excluded from the study if: a) the caregiver or the survivor's age was less than 21 years; b) the caregiver denied that the survivor had a stroke; c) the caregiver scored less than 16 on the Oberst Caregiving Burden Scale (OCBS) and/or scored less than four on the six-item Mini Mental Status Exam (MMSE) [23] ; d) survivor resided in a nursing home or long-term care facility; or e) survivor or caregiver was pregnant or had a terminal illness or a history of hospitalization for alcohol or drug abuse, severe untreated mental illness, or being a prisoner or on house arrest. Informed consent was obtained during the screening process or prior to the baseline data collection. Baseline data were collected by trained interviewers using a standardized script and analyzed after verifying for accuracy in data entry.
Instruments
Task difficulty-Perceived task difficulty was measured by the difficulty subscale from the 15-item Oberst Caregiving Burden Scale (OCBS) [19] . Caregivers were asked to rate the level of difficulty for the 15 items using a response scale ranging from 1 (not difficult) to 5 (extremely difficult). Evidence of content and construct validity as well as internal consistency reliability for the OCBS has been provided in previous studies [19, [23] [24] [25] . The Cronbach alpha for OCBS difficulty subscale for this study was 0.90.
Depressive symptoms-Depressive symptoms were measured by the Patient Health
Questionnaire (PHQ-9), a nine-item questionnaire with items ranging from 0 (not at all) to 3 (nearly every day) over the past two weeks. Total scores can range from 0 (no depression) to 27 (severe depression). Evidence of internal consistency reliability, content validity, and sensitivity have similarly been shown in other studies [24] [25] [26] . The Cronbach alpha for PHQ9 for this study was 0.77.
Life changes-Life changes were assessed using the 15-item Bakas Caregiving Outcomes Scale (BCOS). Caregivers were asked about life changes specifically as a result of providing care (e.g. changes in physical health, emotional well-being, level of energy, financial wellbeing). Each item is rated on a response scale ranging from 1 (changed for the worst) to 7 (changed for the best). Evidence of internal consistency reliability and content, criterion, and construct validity have been well documented in stroke caregiver studies [24, 27] . The Cronbach alpha for the BCOS for the present sample was 0.88.
Survivor impairment-The Stroke Specific Quality of Life Scale (SSQOL Proxy) was used for caregivers to provide ratings of survivor impairment. Subscales used for this study included survivor mobility, self-care, language, thinking, and personality. The questionnaire is divided into two sections. In the first section, caregivers were asked to rate survivor activities on a five-point scale ranging from 1 (couldn't do it at all) to 5 (no trouble at all). In the second section, caregivers were asked about the survivor's ability to perform various functions on a five-point scale ranging from 1 (strongly agree) to 5 (strongly disagree). Higher scores indicated less impairment. Several studies [24, 28] have shown good evidence of internal consistency reliability for the SSQOL, Proxy. The Cronbach alphas for the instrument subscales in the present sample ranged from 0.70 to 0.92.
Demographic data-A demographic survey assessed characteristics of the stroke caregiver and survivor such as age, gender, race, and type of relationship.
Data Analysis
Descriptive statistics and the Cronbach alpha were used to describe the sample characteristics and research instruments. Using baseline data, three separate general linear models were computed to determine differences in task difficulty (OCBS), depressive symptoms (PHQ-9), and life changes (BCOS) based on demographic characteristics using an alpha of .05. Log transformation of the scales was conducted to achieve normality prior to analyses. Independent variables for each model were caregiver gender (male/female), relationship (spouse/non-spouse), and race (non-African-American/African-American), with interaction effects also being explored. Response differences for individual OCBS and BCOS items based on demographic characteristics were also tested using exact likelihood ratio Chi-square and odds ratios. The Benjamini-Hochberg method [29] was used to reduce the probability for Type I error by adjusting the p values for significance.
Results
Description of the sample and instruments
A total of 243 stroke caregivers provided baseline data for the study. Most were female (78.6%) and Caucasian (72.0%), and they were fairly evenly distributed between spouses (47.7%) and non-spouses (53.2%). Mean caregiver age was 54.2 SD 12.1 years (range 22 -87).
All of the instruments for the study had acceptable evidence of internal consistency reliability, with alphas ranging from 0.70 to 0.92 as shown in table 2. On average, caregivers perceived tasks to be slightly to moderately difficult, and they exhibited mild depressive symptoms as measured by the PHQ-9, with average life changes being rated as "changed for the worse." Survivor impairment on average was moderate for mobility, self-care, language, thinking, and personality using the SSQOL. Table 3 shows results for the three general linear models testing differences in task difficulty (OCBS), depressive symptoms (PHQ-9), and life changes (BCOS) based on caregiver, gender, race, and type of relationship. All three models were statistically significant.
Overall model results
For the model testing differences in perceived task difficulty (OCBS), caregiver gender [F(1,235) = 14.11; p < 0.001] and the interaction between race and relationship [F(1,235) = 3.95; p = 0.048] were significant. Female caregivers and African American spouses perceived relatively more task difficulty, as shown in tables 3 and 4.
For the model testing differences in depressive symptoms (PHQ-9), caregiver gender [F(1,239) = 26.6; p <0.001], race [F(1,239) = 4.00; p = 0.047], relationship [F(1,239) = 6.06; p = 0.003], and the interaction between race and relationship [F(1,239) = 6.67; p = 0.010], were all significant. Females, non-African Americans, and spouses exhibited relatively more depressive symptoms; however, African American spouses had the highest depressive symptoms when testing for interaction effects. These results are shown in tables 3 and 4. We were unable to test race by gender interaction effects due to small cell sizes.
For the model testing differences in life changes (BCOS), caregiver gender [F(1,233) = 7.20; p < 0.008] and race [F(1,233) = 4.60; p =0.033] were significant. Female caregivers and non-African Americans exhibited more negative life changes, as shown in tables 3 and 4.
Because perceptions of task difficulty (OCBS) and life change (BCOS) both differed by caregiver gender, post hoc item analyses were conducted to determine which tasks were viewed as most difficult and which life changes were more detrimental for female caregivers (supplementary tables A and B). Female caregivers were found to be 4.45 times more likely than males to report having difficulty with finding care for the survivor while they were away (p<0.001). Although there were no significant gender differences on the other OCBS items, a number of caregiving tasks were rated as moderately to extremely difficult for both male and female caregivers. For example, both male and female caregivers found household tasks (47.3%), finances (45.7%), and transportation (43.0%) as being moderately to extremely difficult. Additional items such as providing emotional support and managing behavior problems were also difficult for over 40% of the caregivers (supplementary table A). Post hoc analyses did not yield significant gender differences in life changes (BCOS); however, many caregivers found that their time for social (63.2%) and family (58.4%) activities, financial well-being (50.6%), level of energy (46.5%), and emotional well-being (40.7%) changed for the worse.
Because non-African American caregivers experienced more negative life changes (p<0.05), post hoc analyses were conducted to determine which particular life changes were most problematic for these caregivers (supplementary table B) . At the item level, non-African American caregivers were relatively 3.1 times more likely to experience negative change related to having time for family activities (X 2 = 14.5; p < 0.001). Non-African American caregivers were also 2.8 times more likely to experience negative changes in emotional wellbeing" (X 2 = 9.7; p =0.002).
Discussion
Task Difficulty
Gender-In this study female caregivers reported more task difficulty than male caregivers. These results were consistent with findings of several studies [15, 25, 30, 31] . Rombough et al.'s [30] review of four studies found that female caregivers, specifically spouses, had significantly higher perceived burden than male caregivers. Similarly, Tiegs el al.'s [31] study found that caregiver gender significantly predicted perceived caregiver burden (β = . 305, p = 0.49), with female caregivers reporting higher burden and more emotional consequences resulting from providing care. Bakas et al. [25] and Ostwald and colleagues' [15] studies of spousal stroke caregivers respectively found, that female caregivers reported more difficulty with tasks and experienced higher stress in providing care for the person with stroke. Balancing additional new caregiving responsibilities with competing family obligations may contribute to female caregiver task difficulty and caregiver burden. Tiegs et al. [31] suggested that male perceptions of less caregiver burden may be due to their instrumental approach in solving problems and coping with stress.
Race and Relationship (spouse vs non-spouse)-Our study also found that, although there were no significant differences in perceived task difficulty based on race or relationship, there was a significant interaction between race and relationship, with African American spouses exhibiting the highest perceptions of task difficulty. Other studies, however, have reported that African Americans caregivers reported lower levels of perceived burden [14, 32] .Van Puymbroeck & Rittman [8] found caregiver burden was predicted by the caregiver's relationship to the person with stroke. They found that non-spouses perceived significantly less overall burden than spouses at one month; however, their study did not examine the interaction between race and relationship effects.
Our findings indicate the need to further explore interaction effects, and to use caution when generalizing results of the present study. Though we found that certain groups of caregivers tended to have relatively more task difficulty (a between-group difference), there were also considerable within-group differences, which suggest the need for individualized interventions for caregivers. This might also explain why some studies have reported inconsistent results with respect to differences in perceived task difficulty, caregiver burden, type of relationship, or race.
Other possible reasons for inconsistent results in the research literature are the different measurements and operationalized definitions of caregiver burden and task difficulty. Task difficulty is defined as difficulty with respect to particular caregiving tasks such as providing personal care, managing emotions and behaviors, and interacting with health care providers. Some burden measures address stress or strain from the caregiving role in general (e.g., Caregiver Reactions Assessment (CRA) [33] ; Caregiver Burden Scale (CBS) [34] ; Zarit Burden Interview (ZBI), [35] , whereas others address the impact of caregiving (e.g., Caregiver Coping (F-COPES), [36] ; Caregiver Strain Index (CSI), [37] ; Physical Caregiving Responsibility Inventory (PCRI), [38] ; Perceived Stress Scale (PSS), [39] rather than difficulty with particular tasks as measured by the Oberst Caregiving Burden Scale (OCBS) [19] .
Depressive Symptoms
Gender-Similar to our results with task difficulty, female caregivers reported more depressive symptoms than male caregivers; findings that were consistent with previous studies [12, 25, 40] . King et al. [12] showed that female gender was a significant predictor of depression at TI (during hospitalization), but was not significant at T2 (during home care). By contrast, in Van Puymbroeck's et al.'s [41] study of 87 persons with stroke and their caregivers, female caregivers reported fewer depressive symptoms than male caregivers. In other studies [5] caregiver gender was not a significant predictor of depression scores, nor did caregiver gender mediate the course of depression in Visser-Meily et al.'s [10] study of caregiver spouses of persons with stroke.
Race-Our results showed significant differences between non -African Americans and
African Americans regarding depressive symptoms. Non-African Americans reported significantly more depressive symptoms than African Americans, which is consistent with several previous studies [41] [42] [43] [44] . For example, Clay and colleagues' [42] study of 146 caregiver/survivor dyads found that non-African American caregivers exhibited relatively poorer mental health in relation to caregiver stressors. Likewise, Grant and colleagues [43] reported that non-African American stroke caregivers had a 3.7 times greater risk for depressive symptoms than African-Americans. Similarly, Van Puymbroeck et al. [41] and Wright et al. [44] found that caregiver race/ethnicity was indicative of caregiver depressive symptoms. Wright and her colleagues [44] reported non-African American stroke caregivers' depressive symptoms increased over time, whereas African American stroke caregivers' depressive symptoms decreased over time.
Caregivers' cultural backgrounds may help explain the differences in depressive symptoms based on race. King et al. [14] suggested that cultural differences may influence how caregivers cope with the demands of caregiving. For example, African-American caregivers commonly viewed caregiving as 'expected' in contrast to non-African American caregivers, who 'tended to view caregiving as disrupting their lifestyle' [14] . Additionally, it is possible that fewer depressive symptoms reported by African-Americans may be attributed to greater spirituality. Taylor et al.'s [45] study revealed that African Americans, compared to Caucasians, demonstrated higher levels of both public and private religious behaviours, including endorsement of religious commitment (e.g. importance of religion, religious minded, religious comfort) . Similarly, in Pierce's [46] study, urban African-American caregivers reported that spirituality (commitment, love, affection) resulted in feelings of well-being and helped them to feel connected and comforted during difficult times. In another study, African-American daughters reported that religion, prayer, and faith in God helped them cope [47] . The influence of cultural factors, such as spirituality, may explain why African Americans experienced less depressive symptoms in our study, and coped better in other studies. The influence of cultural factors on depressive symptoms is an important area for future research.
Relationship (spouse vs non-spouse)-
In the current study spouses reported more depressive symptoms than non-spouses, which supports findings from Berg et al.'s [11] study (n=98), one of the few studies in the stroke literature that have compared depressive symptoms of spousal stroke caregivers to non-spousal stroke caregivers. Berg and colleagues [11] found spousal caregivers' mean depressive scores were significantly higher (p<0.05) than those of other caregivers during the acute phase and at 6 and 18 months. Our results were also consistent with Pinquart and Sorensen's [48] findings from a meta-analysis of 168 empirical studies of spouses, adult children, and children-in-law who were caregivers of older adults with dementia. They found that spousal caregivers had higher levels of depressive symptoms than adult children and children-in-law.
Race by Relationship-Although African Americans as a whole had significantly lower depressive symptom scores, we found that African-American spouses had the highest level of depressive symptoms. These findings indicate the need to look beyond the main effects for race and to explore interaction effects. In Cuellar's [32] study comparing African American and Caucasian female caregivers of post-stroke adults, 78% of African American caregivers were non-spouses (47.2% daughters and 30.6% others), and 22.2% were wives. Cuellar [32] suggested that, for African American adult daughter caregivers, caregiving may be viewed more as a shared experience. As a result, African-American non-spousal caregivers may report less task difficulty, depressive symptoms, and negative life changes because caregiving responsibility for the stroke survivor is distributed among other family members. African American spousal caregivers, on the other hand, may feel that as a spouse, the responsibility of caregiving lies solely with them. Additionally, King et al. [14] found that African American spousal caregivers also reported poorer family functioning, suggesting that stroke may have disrupted family dynamics and relationships. The altered family functioning may contribute to increased depressive symptoms for spousal caregivers. The results of our study, however, should be interpreted with caution because we had small numbers of African American spouses (n=24) and African American non-spouses (n=34) for comparison.
Life Changes
Gender-In our study female caregivers reported more negative life changes than males. However, results are mixed in the literature. Our results were consistent with those of Bakas et al. [25] , and Larson et al. [49] but not with Peyrovi and colleagues [50] . Bakas, and colleagues [25] showed that female caregivers had significantly more negative stroke-related outcomes than male caregivers at both 1 and 4 months after stroke. Larson et al.'s [49] results were similar to our findings even though they used the Life Situation Among Spouses after the Stroke Event Questionnaire (LISS) to measure stroke caregivers' quality of life. Larson et al.'s [49] study showed that, although both genders increased their perceived general quality of life during the year, female spouses consistently reported a lower quality of life than male spouses. In contrast, Peyrovi et al.'s [50] study, which used the BCOS, did not find gender to be a significant predictor of perceived life changes.
Race-Non-African
American caregivers in this study reported relatively more negative life changes, which is consistent with past studies [14, 32, 42] . Cuellar [32] found non-African American caregivers had lower life satisfaction scores and higher stress than African American caregivers. In the King et al. [14] study non-African American spousal caregivers were more likely to experience negative life changes and anxiety. Clay et al.'s [42] findings suggested that African American caregivers showed relatively more adaptability to negative survivor outcomes.
Limitations
The caregiver participants were recruited from Midwest hospitals, and thus results may only be generalizable to the Midwest where there are small proportions of Hispanic stroke caregivers. We also had relatively small portions of African Americans (n=59) in the study, and therefore results should be interpreted with caution. There may also have been a selfselection bias for the caregivers who participated; caregivers willing to participate in a clinical trial may not be representative of all caregivers. Additionally, results were from data captured within eight weeks after the survivor was discharged home, which may not reflect more long-term caregiving experiences. Finally, the current study is limited because it is cross-sectional in nature, and therefore causality cannot be inferred.
Summary and Implications
In summary, female caregivers reported more task difficulty, more depressive symptoms and worse life changes than male caregivers, particularly in terms of finding care for the person with stroke while away. Non-African American caregivers exhibited relatively more depressive symptoms and perceived worse life changes, especially in terms of changes in family activities and emotional well-being. However, there were significant race by relationship interaction effects for task difficulty and depressive symptoms, with African American spouses having the highest task difficulty and depressive symptom scores. Regardless of gender, race, or relationship, large proportions of caregivers did experience particular tasks as difficult (e.g. household tasks, finances, transportation, emotional support, and managing behavior problems) and negative life changes (e.g. time for social and family activities, financial well-being, level of energy and emotional well-being), emphasizing the need to look beyond group differences when exploring task difficulty and life changes. Future stroke caregiver interventions are needed that are also sensitive to the caregiver's culture, gender, and relationship to the person with stroke. Future research to investigate the role of family, managing emotions, and depressive symptoms in stroke caregivers may provide additional insight into cultural variations.
Conclusion
The findings of this study are significant because female, non-African Americans comprise the largest proportion of family caregivers in the United States, and we found this group to be having the most problems with the caregiver role. Though unique individual differences should be considered when assessing the needs of stroke family caregivers, a heightened awareness of the greater risk for negative consequences from caregiving for Caucasian female caregivers is warranted, as well as for African American spouses. In addition, further research is needed to investigate cultural and gender-based differences. Finally, further exploration of underlying factors that lead to the more positive experiences of male and African American caregivers is recommended.
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